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m m m 

^"^M'^^'^h. ilttClT:^^/^^/^;^ -^y-^ ( Aspergillus oryzae . 

m ^^■^tjmmyt. mm. ^m. rxj^. ^^Aym^mitir^^ i^ibmi^ 

IS (D FDA (^ffa^MMi) GRAS (Generally Recognized as Safe) 

^(D (#PiBS4 8-6 8 7 7 3) . mti<M.^^m^m\^fch(D (#|5SS5 1- 
7 0 8 5 2) . =f—:^^:^—^mPtt \.X^m^\^f^^ (#MHg 6 2-15 

1155) . ^—i^-!f;\^T^^^—^\-^mmi^m\^it.^(o (#4^5^2-29543 

7) fS:}£-iim^-^nx\^^o 

•f-^^^ff^bT. ^ffi^JfecDi^^/i^^J'^-^-irV^^^^a^mi-IB-rSS^ (wo 9 
9/6 0 1 0 4. i|#M2 00.0-166547. #^2 002-51174 6) 
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5 ^ i: ;6S^^$tb-CVN:5 (#IB¥ 8 - 2 5 2 0 7 5 ) o 

^J' 3^:7 T V-^ii^;^ ( Bacillus amyloliquefaciens) ^^(DM^ CJ. Biochem. , 
84, 467 (1978)] ^SS^ bttT *5 ?) . ^:<^^^tCOVNTf*stfe^^;e>S^il$*T.-CM3t 
:*-^dS^^$tbTVN-5 (#W^5- 1 3 7 5 7 2) o i^ti. iitl^ttOi«V> tTn =i 
5^ • y]):t-f-:^ ( Pvrococcus furiosus) ^^(DW^i^O^^'X hlk^^t^^ 
il$ttTV^S (#11^7-2 9 8 8 8 1) o ^fc^S^ ( Bacillus subtilis ) 
^m(Dmm-ib^^h^X\^^^ (#M5p8-2 5 2 0 7 5) „ U;5^LJfc:dS P,, ^>|^]g 

v^7^ev^ ^fc. ^:yy<ii7^jj\i7i^:^m(Dmi^^^^^^^<^MM:i^^mmMtVX 
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-5 DNA tc-^S t>(Z)-efeSo :2|s:^ig<7)jKy^:/f=- K*3J;t;«DNA 05 ^S<^ FDA 
icj;«9 GRAS icy hT5':/$nrvNS^^^-t?fo5Tx^^/v=¥/V';^ • 

'^Xr(0 (1) ~ (2 3) ^a#^i-^o. 

(1) (a) ;&:»e> (c) o5t>(^>v^-ftb;^»^looJKy^y5^^% 

( a ) iB^J#-^ 2-^^$tb5T$y mSB^J ^-^tp>^^ y K 

( b ) @B3?IJ#-^ 2 -e^ $ T ^ y ^SB^J ^ ^Wfi^i^lH— <DT ^ / W^Mt-^ h ta 

(c) Ba3?0#-^2-T?^$tb5T^ymiB^J{-*5V^-C> loiJX_b(DT^ym;6S;^^, 

f&tt^^-r § y Ko 

@B^J#-^2 -e;^$tb§T ^ 7 T;^^/^^/^^^ ♦ :^y -^(D if 7}^^ 

##2-c:^$tb5T5y^ia^Ji:^T5 ymBa^Jte:t>fcio-CT7^:^p« b b-c 
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u < « 1 ~io mu^. $ hicts-^ L < i-t^m(Dr ^ J m^x^. g^*fc?i# 

# So 5 nunol/1 (D ^xi^;V^ $ h in y Ktr-^tf 50mmol/l y >' 

mwmWL (pH7.5) SrS^i^?^^ LTPI^-rSo 2Ky-<:r^K^-^tpiJ-i^:7^/u^ 
?^^I^SL.. ^'SMW. 100m 1 (ii>tu 20 /i 1 (D-^i^-^;vmi^^1m^x. ZTC-Q 10 

^))ly(0^?vW!}tmk (10500) J; 5. S/^i^^Klr^-^bfctJO/'^^^hnT^iy 

j^^S^^y^:?*^ K. *fc^4ia^J#■^2-C:^$:i^5T5:y^iH3?lJ}^:4oV^-c. loj^J^ 
•0^ PGR ^^(O^m#{cjl^o:;^|fe^ii±jifl^^*5-^T. C h i!)^ 

^^i-s^y-^:7'^K<D^?a^ bT> ia3?ij#-i-2-e:^$ttsT^/^ia3?ij(^N*jc 
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(2) (1) ic|S^(OjKy-<7"^K^=i- K-rsmSlE^J^-atfDNAo 

(3) &.T(0 (a) t^ib (c) 0 5*><^VN-rM^lo©DNAo 

( a ) iB^j#-^ mmmm ^#tp dna 

( b ) @B^ij#-^ 5x^^^th^ m.mmm ^^t? dna 

( c ) iH^ij#-^ 1 * f^i-i 5 -e^ ^ti?>m.^mm t ^m^ti:m.mw.m^ hfa^ dna 

(2) ^XX^ (3) <DI>mi^\i'x2^/v^ ^/v^y'^^—'^^i^^^-r^^^V^ 

K-f-s T ^ y msB?o<D— gH^iJ#-§- 2 -T?^ ^ tu5„ @a^j## 2 x^ ^ th^r 

^ yggia^Jfi, T;^^/^=¥/^^ • ;^y-^.RIB 40 (PERM P-18273 (PERM BP- 

7935 i^^w) ) (D^yj^m.mmm\^m-3^, m^^mM (Am^(Dmm) ^# 
^ir:5^(Dm^ti:mm (ORF. ^^y>'/-r^bn^-®^. jtt)?. ^mmm^i!^ 

(EST) }cS<5t^^$nf^^3©T'fe6o iB^J#-^l T^^tb^S^SSB^Jf^x 
t;=^^/v^/^;^ • ;ty-^ rib 40 tS^cOlf n^/U^J? ^/W^T'^^J'"— €at^^. -^(^ 

h n ^^^V^fc^^iB^J-efe i9 . r^^/l^^/w;^ - ::^y rib 40 ^(D Ifn ^/U 
^ 5 /w^:?'^^— ^ cDNA (DH'n ^fV^ % /V'^:/^^?'— =« — Ki" S^*^<^lt 

60'C~68'C^^:*DV^-C. -^hy 150~900mnol/l, ^*U<{i 600~ 

900mmol/l. pH 6~8 X^^X 0 fl0k'^-^M'^ ^ h :dSt?# So 
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y — 3 '0HJx.(i> Current Protocols in Molecular 

Biology, John Wiley & Sons (1987) ie:|S«<Z):^?fe^. 

(4) igJlTt^ (a) J&^fc (c) <75 5 *><^V^-m/0^1•O(^DNA„ 
( a ) iB^iJ#-§- 3 $ § ^-a tP DNA • 

(b) iSB^J#-^3-t?^$;}x5itSiH3^J(^ 100 MSi^XJiOS ^ (^SBr^-ffi^J^^^. 

i5^ — ^ DNA 

( c ) W9\m^ 3 1?^ ^ tb-smsaa^j ^ *BM6^^^:^ssB3?ij;e»^ b ^.e § dna i :^ h y 

bf^^#T-e/^'i'>^y ^^^\^. -fn^—'^—h LT^fg-f^ dna 

;itl/e)©DNA(D@a^Jfi. *Jtfe|&(^'^r'V^DNA}CjoV^-C^ ;*:^PJ(^7Ky ^7"^ K 
^=1— Ki-;5^*^, yttx.t*Ba^J#-§-lT-:^^ti.5iSSlB^J 100l~llll 

rtU^c^ff^tCf*, 3'T^^^l::fcS=- K^:^{il*5VN-C EST 

2%^/^=I-x?.;s^-^^f>^^^^^Jt*^^v^fc^^^l. (37"c. mtm\z.n7f^(ofs:\^ 
T/v:^vm (pH 10) -a-^^^Tfo^n. Tjfx bT'^ar;^ ^^->^^^^#j^6Jl■C' 
34 25'C-C 3 ^K<^@<*^:^*<^v^i"M^) ^1 ^;ii^e>PJ bd^'?'^ J; 5 
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±iH*s-iB^j(7) 3' mt^h. 0* b < f:i 200 m^nsi±. x ^ u< « 500 

DNA S:o;&tf fc DNA ^mMVX. T;^^/V'=¥/v;^ • -^OT-fe 5: ^at 
iJ'— CJ. Ferment. Bioeng. , 74, 389 (1992) ^ Mol. Gen. Genet., 218, 99-104 

(1989)) jj:#au. fim^-^^ '^—^i^mir?>o mhtirz.mm:^^^ 

Tx XWi. CJ. Ferment. Bioeng., 74, 389 (1992)^ Mol. Gen. Genet., 218, 

99-104 (1989)] ict'&m(D:^^XTy^^/v^/v:^ ' J^K^ 

ifrzmA-d^^v2^—^-t i.xmm-r^:iti)mm^ti^o u^^-'^—ttj:^^ 

V^y^]^^ ti^Xl-t. Escherichia coli (D g - jZ/V^ p ^-y'— ^V—^"^ 
ytmmW. Escherichia coli (DB-:ff9^ Yi^^—^^^^kf^^tti^X^^^o 

B —:ff7 h i^V^-^i-tXWi CAppl. Environ. Microbiol. 61, 2482 
(1995) ^ Eur. J. Biochem. 266, 252 (1999) ^ Mol. Microbiol. 8, 211 

(i993)D iz.^^<D^mxmm-r^::.t-A^x^^o 
mi^t \.x(Dmm^^^i-^o 

(5) &.T(D (a) ib^h (c) <Z)5><^V>i*tbd^lO(DDNAo 
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( a ) mmm-^ 4 -e^ ^^ti^mmmm t ^m^^^&mm ^-^t? dna 

(b) mm^-^4-v^^ti^m.mmmt^m^^Mmm^i(D 10 mMSi±(D-s::^ 
(Dn^mn^^tf dna 

( c ) mrn^-^ 4 x-^ ^ ti^m.mmm7!>^ b jfe 5 dm i: :^ h y v 3; h 

>^ y i5^^ X-rs DNA 

DNA t;^^/^=¥/w;^ • i^y-^ rib 40 tsfeoy/ dna tc*3v>-c}^ia^j 
## 1 T^^tbS4^SisaM(^ 1902—2201 # i (^its@a^J^^i-?> 3' #^1^1^^*^ 
(D dna -efe 9 . m^m^m-^ 1 -r?^ $ tb§m«^J^#i-s t'n 5 /]^^-^ 

'^^—^m.'^^Tb^hm^^ti^ mRNA ^/N'Y::^y F^-^T^tib^^ai-r^^ 

(75:/n— U"r'te>^-t-Sr i:;&S-C#5o ^ mRNA ia^J#-^5 T?^$tl/54£ 

S:iJ^y^^^K(^)*itltl33SUTa>«rlcUT^(D mRNA i*Bllltt<^m WU^-^ 

V^BH^J;?)>^>Jfc6o V1tib^<^X. (5) O DNA — b-C-^^-f-S r ^ J: 
oT. ^ffll^^ei^fcttmbfci RNA (Dmm(D^:d^ib. \^nV;V9 %J\^-<'^^^—^(D 
mRNA ^^§i^?)Ti^V^#&^^toTr^Slmttl*3a;■a«^*■rs;l^;5SBr|gX'fc5o * 
fc. CK^j^^rtoiB^JSrW-rs PGR (DT'^'i'-^— ^f^i^-rs c i: l;i J: 5 X pgr {c 

•e^J: UT'^ffi-t--5:^^§g<7>DNAXJi-?:<^lf|55^iB^J<^^*i£i: U 

TJ*x -hlSBB^JO 5' -IM;*^?). ^9^* U< 300 J; t?^?* L< 200 

(6) DNAi^syy ADNA-CfeS. (2) ~ (5) <^V>TtT.d^ 1 ^iJlfB^O DNAo 

(7) (2) ~ (6) (DV^-f;}^;?)^l^^i::|B*fe(7)DNA(Z>:^^iH^J^;fe^i^^^M^J 

^SMi-s 15 m^i$iL_b(Dit^ia^j^-^tf;^y v:^ 
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(8) (2) ^ti\± (3) ^C|H«(DDNA ^^^i-^,mm;KLf*:DNAo 

(9) (8) iZ.mM<Dmm:^i^^M^^t^MM^m^o 

(10) (1) \^w.m(D:^v^zf'f-h^^^m-r?>mt!^^'r^m^i^^^mcm 

(11) w^m^. (9) \zMWu(ow^mmmf^^'^ (lo) \z.^Wu<n>w^-)3mo 

(12) m^m^. ^J|^0t?fe5 (10) tJ:|Bm<^m5t;^fe„ 

(13) ^wMii^. Ty^-<;v^^y^m. ^m. •7^^—'7m. ^ y =i 

- Jl-t-5*i|^0T'fe5 (12) te:|BS<^3^5t:;^&o 

(13) iClBifeOMit^ifeo 

(15) ^:^/-?^®^-^tpJm3|sfle:, (1) Jj:|B^(Djj?y-<::?'^F*5J:t;«i?^^/N':i^ 

(16) ^i^^^^m.^^t^mm\^. (D iciB4feosKy^>^^K^^s-t-sti:^ 

^^■r^mife^^itabliij#^U-C#b;h.^^ (1) {c|SS(DJKy^>^^Ktr-^tp 

(17) ^moii^. (9) t2:|S^oj^®^^#:-CfeS (16) {J:|a^(Z)i5^ 

(18) ^ifei^jds, ^jfc^^-efe-s (16) \z.^m(o^^^^<^%M-^iim^<o^^ 
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(19) \z.^m<j:>^^^'^^-^%Mi^^m(omB.-)5^^. 

(2 1) (15) :0^e> (2 0) (b\^^M-^xmz.wm(O')5mz.:;:'0Wt^\\^^^ 

(22) ( 1 ) V ^^f- K Sl^Mm^^^i- ^IffCi^o 

(2 3) (2 2) {^|B^(^^^^^ffiv^T (1) Idfa^©:?!? P K;lr;|tm* 

(1) :$i^m<D MA (DmM 

(D DNA ^ tt. -^J X. f^Ma^J#-^ 1 -e:^ $ ^ SltSMB^J ^-a-tf DNA , 
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mwm(o. imrT^ 15 m^:^±<om.mmn^^ti:^)) ^ dna ^zfy^-^—t l 

• cDNA h i b"C PCR ^fr^ ^ i J; !3 , SB 

=r DNA *3j;tj?:^^P^<D DNA (ommw.mtm^mi^mmmn<Dmmt^ 15 m^j^ 

-h<D|gS@H^J*'^tp:^y DNA ^:7"7^-^— fey h LT. PCR tr^t 5 vl i tJ: <fc 9 s 
\Z.^t? DNA *3 J: t;?, r (^^^(D 3' 4S 15~50 :^S(Dia^J t tSMfi^JJfciB^J ^ 3' $S 

-^tpDNA^f^MUTffiVN^o T^i^:?"!^— h^: UTf:i. -^J^f^mi^^i. m-MVKU 
*t^®(D^-fe#:DNA fe;5V^fi cDNA ^ffiVN-Sr i:;$SX'#;5o bT{i. $f 

*U<}i, T^-^/l^d^/l^J^Jl, A ( Penicillium) Jg^ :7^=i — 7 

( Humicola) h V =^'r/^'^ (Trichoderma) J^^ A=t— ( Mucor) JR*3<t 

Xf:7-^V^J^ ( Fusarium ) mt^hmi^^n^\^^-rM^ 1 -^mi^M't^U^'^^^ 

^dS-^#S„ Ty^^/U^^J^micm-f'^y^'l^'mtVXi-i, T:^^?v^;V7. - :^^) 
■^x T;^^/^:^/^:^ • -7%-^^:^ ( Aspergillus fumigatus) . r:^^)V^;V 
;^ • P^^^"?^ ( Aspergillus flavus) , T^^/W^/l^;^ • y^i' ( Aspergillus 
sojae) ^ T'^^'^/^^A^:^ ' ^^^7 i^T" ^ :^ ( Aspergillus paraciticus) ^ T;^ 
^/^=¥/W;^ • / 5 iJ^;;^ ( Aspergillus nomius) ^ T;^^/l^^/V;^ • =-:ff — 

( Aspergillus niger) ^ T^-^/^^/V^ • T!7^y ( Aspergillus awamori ) > 
T;^^/P^yV><. • ::!&r7'^ ( Aspergillus kawachii) , T;^^>'^=¥>'V;^ • ^ K^:/ 
( Aspergillus nidulans) t^^\'f^t\.^ L< f*:7 7 H'SPtCjg-f-S ^(Z>}&Sfe 
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;tJ^T;^^/^=¥!J^;^ . :t}}-^ RIB 40 (ATCC 42149) ^SlSfl^Til^feA 

mmm^m^m'^^mv^^^^n:^ (^^mo < Tf? m-r g i - 1 ^ 

^06) I3:5pj^l3#3^ 28 B#JfeFERM P-18273 bX^X^t^^fhXH^K} . $ 
Pjld^p^ 14^ 3 ^ 4 0 {eiS^^tei: Ur PERM BP-7935 Id^W ^:J^-CV^5o 
• iH^lJ#-^ 3 * 4 $ -5 m.W^m ^-^tP DNA . iB^J#-^ 1 Xt^ $ § 
i^SiB^IJ^^-^tf DNA (D^^m)^X^ ^ . T . ;r y -fe'tO^y A DNA ^ 

PGR ^^^||#i^:Jg^o^^^tJ^^^^fflv^-c. nb:Ltt^x%^-ii^. pgr <dS 

b-Ct^> -^J^ffx MX^X 2ji^<Om.J^^(D%.. 94*0-^? 10 SS'Ct? 2Cl 

72t:t? 2 j^t-^ h ^ jf^^ 30 ^ /^'^tv^. 72'C-e 5 ^^1^^ $ 

^;5^f4:^ 94°C-t?5 5^Mc^H;^?(D^^ 94'C-t?2^. Se'C'C 30 72'C-e 1 5> 30 
fpi!)^hfJ:^!^}t-'9-4 ^/^^ 30 i^-r ^/i'^T5^#:6Sfe{f bttSo ?fe*3> 1?— -^zv- 
^^^^^w-^ X^Xn. Perkin Elmer ^IJ^ 9600, T;^7^ y ^%fcM:/C2 A • -7^ 
VT" • n^^ha— /V'. -y7^y-J^ PC-700 T^f e/V'i^^ ^ — ^>^V^S 

::^^s-e#5o wbi^dna j^y p< 7— UTfi, Taq dna ^Ky p« 7— ^ (^ffi 

5t^fcM) ExTaq DNA J^y^^— ^ (SS5t%fcm) ^0-JlS:<^rl^|K^^,^ffiV^, ^ 

_LfScDDNA (DrnMrn^^-i-^—^iy hlc^v^S#:7"^>i'-^— (7)4^ScZ);5$lc# 

al^, 15~50i&^. ^?*U< J* 20-'30:^S(7):g:$t?fc5o ^t'^^'^— <^^}*s 
/M5So|^^^^-r5Ci:;5ST?#5^s, (i^fi:<,fhim (2:*:) . ^J*b<fi2~ 
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-r K • :t->y^'rJ^:^^(D DNA ^^mM^^^J^ UTp^-r^ t -^^X^^ 5„ 
:¥-^m<D DNA (O^^^myx. ^^\i^\t:¥-^^(0 DNA ©i^E^J*fcH::^^MO 
DNA c^4^SSa^Jt>t=SMW^ii&*ia^'J<^3Si^-t-a 15 :^Si^±©4tSiB^J=^-^tf:^ 

yi:bT> iJ^-Y-^— v'a^'lJiJ^tjx ^mmco DNA. :2t5:^K(D7j<y^:/^ 

K^ = — K-rs mRNA ?SrMttli-S::'^d5-e#S„ DNA <D$P:»^®f>H-fi> Ji 

y =^ DNA t mm\U\^^'k^'^ DNA ^^mm^^ «3 Pi^T*# $ 
:^ai*}-^'fe^{-^S:C-C^II#;6S5gi:^^i-S - i;5ST*#5dS. mn. 15~ 
3000 U < 20~1000 $ -trfe So 

DNA fesv^ri mRNA ^= h cr-fc/Vd— ;^fe5v^}^':^^ n :/::/i/:x_h}c^^U. 

DNA V>^V>'_hlC@^'fbi-So ::<^^^ i^l^Ml^J^;^ CT 0.5mol/l NaOH. 
1.5mol/l NaCl ^-^tfT/V-:^ y tt^^SSrffi V^fc^'l4:}3 J; 0. 5mol/l Tris-HCl 
(pH7.5). 3mol/l NaCl (D^^t^fflV^yh4'?P^^T 5 o >':;^V'>'Sr 50%:7 

;^-/^AT^ K> 4XSSC, 50 mM HEPES-NaOH (pH 7.0). lOXDenhardt' s ^1^. 
100 n g/ml i^■^r DNA ^^t^y^^ :fVi^4 a i^^^^T% 42*^ 2 

y y ^noit^. Jb|B:/tr — >^Sr?^JP bfclH^'^-i' >^ y 3 
-tr. 42°C. — S^/^-r:/y iJ^'l'-e— i/3 ^-^tr^o rOp^v^i/V^. 0. 1%SDS 
^-^tP 2 XSSC ^^g-e^M. 2 3 Ufc^. 0. 1%SDS ^^tf 0. 1 X 

ssc^4'-e50'c. 2mmx3mm^ir^o m^^(Dy^>zfuiy}ii:m.%vfzL'^. 

fc. ^^_h{c;^y=f DNA ^fcJi DNA |if>Tr^®^'fb :^liUfcmRNA feSVNfi 
DNA k y X $ -Brifc^. K 5^ h i bT^ttJi-S DNA ^ >^ CGenome 

Res.. 6, 639 (1996)] (dj: oTt):*:5ll^<© DNA *fcJ*2|c|g|gOJK y KIcT 
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= - K-rS mRNA ^^m-r^ :i k t^-r*^ So 
(2) :;^mm(D^'}^':/^Y<Dm^ 

f^^K)^feflix Molecular Cloning: A Laboratory Manual, 3rd edition. Cold 
Spring Harbor Laboratory (2001)-^ Current Protocols in Molecular Biology, 
John Wiley & Sons (1987)^(Cl5«c$ tL/c:3^&^^>ffl V^^ ^1 

mssrmmbfc DNA ^mm-t^o 
^DNA ^m^^^^^i!^'$'—(Dz^x2^^^^(DTmi^wx-t^::.tiz.x «9 . m. 

m^mmtvxi-i^ mm. mm. ^vm. m^mm. mmmmm. 

— ^ b-CJi. 'gnjx.fi^ pGEMEX-l (7'up<;^f^t3^) . pQE-30 i^T^ 
^^^±M) . PKYP200 CAgric, Biol. Chem. , 48. 669 (1984)] . pLSAl [Agric. 
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Biol. Chem. , 53, 277 (1989)] ^ pGELl [Proc. Natl. Acad. Sci. , USA, 82, 
4306 (1985)] , pTrS30 [Escherichia coli JM109/pTrS30 (PERM BP-5407) J; D li 
m} X pGEX-SX-S (T-^i^^J^^ ' x pET14 (/ ^^i^?^ i^^h 

ill) . pPROTet.E i^ul^Tiy^^) pRSET C (-T ^'If h n i;?^ V^fcfi) ^Srfe 

J;V\ m^\'S.. trp>^n^-i?- (P^) , lac7"n^->?-, P,:/n^-^-, 

2) . tac ^n^— tJ^— , lacT7 T'n^— ^ let I zfn^—-$f-'(DXo\^A 
V ^ y — A^-a-SH^J-^fe 5 :y-^;V-^J (Shine-Dalgarno) @H^J h 

u-cf^. ^v-ii^y tTSx -t^^TJls :/vif/-^i:^7" 

y e7i^Jl, = y^^^iJ'T^y !>^Mx ^iS^n^^^^^y !i^AJl> :X^-K^'^;^jR^ 
|CJS-f;5#^«^x '03lx.f^x Escherichia coli XLl-Blue, Escherichia coli XL2- 
Blue s Escherichia coli BL21 > Escherichia coli DHl > Escherichia coli 
MClOOOx Escherichia coli KY3276s Escherichia coli W1485 ^ Escherichia 
coli JM109^ Escherichia coli HB101> Escherichia coli No. 49^ Escherichia 
coli W3110^ Escherichia coli NY49^ Escherichia coli 01698^ Escherichia 
coli TB1„ Serratia ficaria ^ Serratia fonticola^ Serratia liquefaciens ^ 
Serratia marcescens ^ Bacillus subtilis x Bacillus amyloliquefacines ■> 
Brevibacterium ammoniagenes ^ Brevibacterium immariophilum ATCC14068 , 
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Brevibacteriiun saccharolyticum ATCC14066 x Brevibacteriiim f lavvun 
ATCC14067 , Brevibacterixiin lactofermenttun ATCC13869 ^ Corynebacterium 
glut ami cvim ATCC13032 ^ Corynebacterium glutamicum ATCC13869 ^ 
Corynebacteritun acetoacidophilvim ATCC13870x Microbacterium ammoniaphilum 
ATCC15354x Pseudomonas putida ^ Pseudomonas sp. D-0110 ^^hif^^t:^^ 

Natl. Acad. Sci. USA, 69, 2110 (1972)] , ■:f n h :^ h (#iBHS63- 
2483942) ^ 'U'k.yi. Gene, 17, 107 (1982)-^ Molecular & General Genetics, 
168. Ill {l919)\Z.'mM<D^^^^^\f^^tti^'^%^o 

m^^m^ufkb\.xm\i^^^^\^\t. m^^^^—t\.x^ mx.\t^ yepis 

CATCC37115) , YEp24 (ATCC37051) , YCpBO (ATCC37419) , pHS19, pHSlB 

PH05 , PGK IT'n^— t?— , GAP •T'n^— iS'--, KT>ti-:fn=^--?—^ 

gal l^n^—^—^ gal lO^n^— ^5?— , t:— b iXa P K>^n^ 

-iJ^— . MFal Zfn^—^f—, CUP l^n^-i5^— ^^fejf i;6S-etSo 

^ "^Mf^ b LTf^^ Saccharomyces M % Schizosaccharomyces M x 
Kluyveromyces Mx Trichosporon M n Schwanniomyces Mx Pichia Mi^ Candida 
Jg^JCJl-f5^^#Jx -^JX-f^x Saccharomyces cerevisiae . 
Schizosaccharomyces pombe x Kluyveromyces lactis x Trichosporon pullulans ^ 
Schwanniomyces alluvius . Candida utilis ^^fetf 5 r. 

mm-k.^^ ^-(Dnx-^^b uTfix mmz. dna ^^A-f-6:*■^fe-efctvf^v^-r 

tb'b.^V^S w ^;6S-e#, -B^Ox-fi. hn-^U—'^yB^^W: [Methods Enzymol., 

194, 182 (1990)] X ^xi:/^ [Proc. Natl. Acad. Sci. USA, 75, 
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1929 (1978)] ^ CJ. Bacteriology, 153. 163 (1983)3 . Proc. 

Natl. Acad. Sci. USA, 75, 1929 (1978) ^ :i 

pPTRI(e«l«]lt%tiS). pPTRII (eillM3t^m) . PAUR316 (^?@5t%m) ^^fc 

V^Tt>J;<^ amyB yn^— , enoA , gpd IT'n^— , 

melO ^^fe(f 5 r 1 7!)^Xt 

tX^Xit. Aspergillus M x Penicillium Mn TricodermaM v Fusarium 
Humicola mcgiM^trM^ ^ tib^X^ 

m.m^^^ ^—<D^A:^mt vx}t^iim\^ dna ^mA-r^:^^xtbti^\^^-r 

tih ^ t i>^x^ . 7'nh:7'7;^bfe C genetics of Aspergillus 

NIDULANS: EMBO Practical Course Manual, 8 (1988) ] ^Srfe(f§r.t^S-e# 

Wi^mm,^m^ti^xm^^^-m^\a-±. ^m^^^^i^—tvx. m^it. pegfp- 

C2 (^ n V7^5'^^±M) . PAGE107 (#iB¥^ 3-22979; Cytotechnol. , 3, 133 
1990) ^ PAS3-3 (#|B¥ 2-227075) > pCDM8 [Nature, 329, 840 (1987)] . 
pCMV-Tagl (;^ h^^i^-^-&i^) . pcDNA3.1(+) (^ If h ct v?^ V^J^) > 
pREP4 (^ hni^o^^^tM) s PMSG (T-rv'-r ^ • ^^-T^l^-T^^'^tt^) > 
pAMo CJ. Biol. Chem., 268. 22782 (1993) ] ^^$>lif^:iti)^X^^o 

•fn^—^—h \^x\%. ^mmm'^xm^-r^^(ox^^\t\i^-Tf\^%^m\^^z. 

ht^X^^ '0'ilx.}^> f-^ hp« r>^/P^ (CMV) <0 IE (immediate early) at 
^^OT'n^— ^5^— , SV40 ;V7^(DZfxi^^'^ 

— iJ'— ^>Srfetf 5o t h CMV (Z> IE Jt'fe^(^f^>'>'^>'i^— ^ 

It^jSaSa^ U-CI*x b h<^JWia-CfcS^'^/W^ (Namalwa) M> 1^/K^^Jla 
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x-h^ cos m^. X • ^na;?^:?— <Diajiat?fe§ cm m^k. hbtbss? 

(#MBg 63-299) ^^hif^:Lt^^-V^^o 

CCytotechnology. 3, 133 (1990)] . V l^m^/^^y^-^^ (#iB¥ 2-227075) . 
V ^-^^ 3 CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)] , 

Virology, 52, 456 (1973)^^hif^:itf)^-^^^o 

MiABS^^^'^t VX ^^^\^\-t^ Current Protocols in 

Molecular Biology, John Wiley & Sons (1987) > Baculovirus Expression 
Vectors: A Laboratory Manual, W. H. Freeman and Company (1992) ^ 
Bio/Technology, 6, 47 il988)m^U^^ti^tc:^^\^^oX . :^y-<y5^K^5l 

^;^^fe^C*5V^-C>ffiV^btbS*^^#A-<^5'^ — ^ UTf*. mx.}-i. PVL1392. 
PVL1393, pBlueBac4. 5 ( ^ t> IC-T If h n i^^i :/ffi^) , pBacPAK9 (^ n y 

^nm) m^h\f^^t7!)^x^^o 

(Autographa californica nuclear polyhedrosis virus) ^^M^"^^ ^ t'A^X 

MiAMJU^t VXi-t. Spodoptera frugiperda (DS^MzBS^Xh^ Sf9. Sf21 
[Baculovirus Expression Vectors: A Laboratory Manual, W. H. Freeman and 
Company (1992)] ^ Trichoplusia ni (D^^M^MS^Xh^ High 5 (^ ^^tf h n v^oi 
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(i^P|5}Z: 2-227075) ^ ]) ^7 3 l^W: CProc. Natl. Acad. Sci. USA, 84. 

7413 (1987)3 m^^if^^itibt-X^^^o 

V^Tt5J;<^ m±\t. (CaMV) (D 35S 

■V^i*n^>fflV^S^: i:;55-t?#, 'Ba|;tfl. T^n.^^i5^7^ y a ( Agrobacterium) 
(#IHBS 59-140885^ #PBBg 60-70080, W094/00977) . :t W^J^ h ht^V— v'a 
(#I80S 60-251887) . ^^°-v"^^/^;^f^^ (jtm^^) >^fflv^^;fe■& (#fF4^ 
^2606856-^. #fF<i^^ 2517813 -^) m^^if ^ :i ti^X^ 
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^(O'^co^'MMW^-^^. fahm^, ^-fV^-y. n^^:^. mw^^:^. 

15~40'C3a5j;<, it^^^fi, as 16 ^K~7 0|^-efc5o n^^<0 pH 

3. 0-9. 0 jci^^i-s ^ uv\ pH (DiiSf^. M^^fcfi^^o^. r 

ffi$tl/TV^6 RPMI 1640 [J. Am. Med. Assoc., 199, 519 (1967)] ^ Eagle 
(D MEM (Mimimum Essential Medium) [Science, 122, 501 (1952)] ^ Dalbecco 
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Eagle CVirology, 8, 396 (1959)] . 199 J^jfe [Proc. Soc. Exp. 

Biol. Med., 73, 1 (1950)] *fcf:i wttbt^ii6i3:4^ii^iljfiLft^^^;t3D Ufc^ift^ 

^m\t. pH 6 ~ 8 . 30-40'^. 5 %C0^ #?5ET^<^^#TT* 1 ~ 7 0 ^fr 

>^$i^■rv^;5 TNM-FH (:7t — 5:^/5^^:/^) x sf-900 ii sfm ^m- 

l^\fVx2 -Ja^ :y^M) . ExCell400. ExCell405 (V^-f tbt> JKH ^i:/;^. 
^hJ^) , Grace (^SA^iHfe [Nature, 195, 788 (1962)] ^^ffiV^§ d ^ 

So 

^^{:ix a^pH6~7. 25~30'C^«7)^#T-t?. l-SHK^f^o 
(White)i0:«&. ■^fc\-i:Lti(bm^i^^-^->^^s -^4 

m^n. aSpH5~9. 20~40'C(D^#T-T?3~60 B^^t5o 
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:^^m (o:^v ^z^^ w^^m^^h 5 V ^ itEt^ifa^i^_h \^^m ^ tt s m^. 

^--/uy>^h(D:ffm CJ. Biol. Chem. , 264. 17619 (1989)] . x^^h(D^m 
CProc. Natl. Acad. Sci. USA, 86, 8227 (1989)^ Genes Develop., 4, 1288 
(1990)] . -SfcJi^lBSp 5-336963. W094/23021 m^^Wi(D:^^t:mm-t ^ ^ t 

^fc. #11^ 2-227075 ic:fS«$ttTV>5;^^fele:2pCT. i^t Kn^m3l5t^ 

^yt. -^^OZJ^ife CJ. Biomol. NMR, 6, 129 (1998), Science, 242, 1162 
(1988). J. "Biochem. , UO, 166 (1991)3 t^l^PCT. in vitro ♦ l^m^tr 

^:7'^K^=i~K-t-S DNA^SPe. T7. T3^<D-yn^—'^—<DTm\^oMs ^ 
ti^Mz^n^^^—Wm^ti: RNA 2Ky 7« w ^ tJi i t) :Xm(D 

m'^(Dmm(o^mnm^^m\^^^ ^ t f)^x^ -So mx.\-t^^m<D:^ v ^zf^ k^s. 
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7k^mmm\^i-fA^m^. m^^^mm^. yui^^-^u::^^ --r^^h^^^^vi^ 

■ i^ic^/i^T ^ y^^/W (DEAE) -±-7T^—^s DIAION HPA-75 (H^-fb^lt 
1^) m<OU-:^>'^m\f^tcm^:t^^^^^^'^y^7 7^—^. S-Sepharose FF 
(Pharmacia Iti^) #01/v?^^^V^fc^^;^-^^^^a^5^ n-r hi5^7:7>f-?fe, ^ 

v^fim^'a•:b^-C^v^, *tM«ta^#5^^^ST'#5o PRSET 
}fYui;>=^l^^^) , pGEX ^^:5^i5^— {T-^i^^ ' ^1^:^%M) 

^fc. m^v )''7!)^m^p^i^^mi^^j^^\^x^m.i^fcm^\t. mmi^m 
mh-t^bo m'^mitm^^^^fMmmi^s ^nT^^b?^4'(^^y-^:7'^K^'i4^j 

So 
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. tBoc & (t -y^/v;^^^/;*;/^*'-/^^) ^(D^k^-a-^fefii J: oT 
'biiijt-rS;i^)aS'T?^5o *fc. r^^^-r K • ^^-ri*->':^7^^X%t> Advanced 
ChemTech ^#3^f^m^(^?^7"^ K-^^^^^f Uffi UT'fk^'g'^-t-S i ^ ^> 

bl-. 3^5:^§go2Ky-<:?'^K?I^^Si--5ti;^^^i-5m^^f:i^ ^^fct^lc. 

-<:7'^ h^(Dmm\-t. ±m(D^±^<Dmwmmi^(Dmmis^x^n^ y -<y'^ ko**m 
(3) ^iy^<^wM-^^m(Dm^-^^ 
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^?*b< 30t:~50*ClC-C 24~264 ^F^. ^%\^<n. 48~240 
20'C~60'C. U< SO'C—SO'CtClT. - 24~264 U< « 48—240 ^ 

eCC. ^f*b< fi30^~50^}CT. 5~96NfK. ^if ^ b< 12~72 ^^^1^?$ 

K^UT«. _hl5 (2) ^c|B«Lfc:;^fe-e*SWUfcJKy-<:/^K^.RBV^6ii: 
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(4) :^m^(D:^v-<-^^v^<ii^mm^mm.'t^^i^<Dmi^ 

(a) :^fy ^/V-^^OS^i^ 

^]i'I4oii^v^^^yTl5':/^^°^^IC^^I^^-i^'^^•&Tlg■^-rs^ feSVNt^og 
tBOC mit-:f^/v^^iy:^/\^^=^/i^m^(Dit^^^W:^^\f^i-t. T^74 K • 

x^^;^->;^V^AX%t. Advanced ChemTech ^h. &#^f^Blf^O^:7'^ K-a-^^Sr 

mm vxit^^^-r^ ^ i ^^t-^ 

(Keyhole limpet hemocyanin) . ^i^^Jk^T/l^^^ly^ ^ -y^u ^nzf V 
a^^ifhtl. Ti:^^y^>VtVX}t. •:7 u 4 h(D^^Ti^^^<:^ h (Complete 
Freund' s Adjuvant) . TK^'fbT/W 5: ^ A ^^M^ i^ ^^^W^^^hif bfl 

So 

l|iJgoS-^<D^l~23iW*3$}C3~10 UltTPo ^IS^m. 
3~7 0Si;iBSJ£^M^J;O^jfiLUTjfiL?ff^^i^U. ^jfiL^:as:fe"^tJiffiv>yh^il 
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t^j^^-r^^k^mm^mm^m (elisa) mm^^^m^^ imsm . 

9^ (1987); Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory Press (1988)] ^-T??ffep:-r5„ ^m<^S-^*fi®I^ 1 EicS^ 1 HI 
50—200 M g:d50^UV\ 

iZ-X^W^. /^Mttm. [Antibodies: A Laboratory Manual. Cold Spring 

Harbor Laboratory Press, (1988) 3 ^ fc DEAE— y r — ^ ^ ^ i^^ 

(b) ^u—r^v^w-cDmwk 
( i ) i^i^m^m^(Dmm 

_h|B(a)lc*5VN-C. :fe^{c||v>^^]glc:^U. -^(^jfiLM^&s+^T^^^^^^^^b 

131^ BfB^i^BUr^^ ^fl^JH^ MEM (Minimum Essential Medium) '=|='"C^^b^ 

fc'>'-fe^/ b-CfaCU. l,200r pmT-5:9-W:s'il^^ilbfc:^. _b?t^^-C5o # 
bn/ctfc^iii:$)-(^J3^5®J!a^hy;^-:ai{br^^^!i7A^«^ (pH7.65) -CI- 2 

r^-^^OfSb^jpjfiL^^^^ufc^. MEM ■T?3(lI«5^^b. nhthitmmm^i^i^m^ 

m^}if. 8-T^^7^^^mi^-^^^ (BALB/c #MJ«^Jia*5^ P3-X63Ag8-Ul 

CCurr. Topics Microbiol. Immunol. , 81, 1 (1978) ^ Eur. J. Immunol. , 6, . 
511 (1976)] , SP2/0-Agl4 CNature, 276, 269 (1978)] . P3-X63-Ag8653 CJ. 
Immunol., 123, 1548 (1979)] , P3-X63-Ag8 [Nature, 256, 495 (1975)] 



27 



wo 03/056018 




'CT/JP02/13627 



^V>S;ii;&S-C'#S„ :Lflib(Dm^Wi-±. 8-Tifj?'T = >'it«& [RPMI 1640 

l.Bmmol/L ^/U^^l^^ 50/imol/L 2 -^/VJ^T" h^i?' 7 ^ /K lOjug/mL 

5) Je:^ 15/zg/mL 8-TifiJ^T=^:/«rJqx.fci§«fe] -e^ft-rs:6Sx JNaife 

ii!ij'a^co3~4 0tu(ciEs-i#±-ifi-x?ja*u. m-^i^itmrns^^ 2x10' m^±m^^^o 

(i)-e5t#Ufc^«i:S^^iai; (ii)-C]8l#Ufc#SiffiiBiia^ MEM •Mft\'i PBS 
(1.83g/L y l^m—'T hV ^J^. 0.21g/L U ^^m— :^ y iJ^A, 7.65gA. NaCl, 

pH7.2) -e<t<«fc#u. ^jBsm^i^ i^i^m^mm : 'wmmmm=5--io: n^ti:^ 

108 1ffii^m^Mi!^^fc^.:^V =^^\^>'^V 3-/1—1000 2g. MEM 2mL *3j:tJ«v? 
p« ^/VJ^/^Jl^ =¥i^ K 0. 7mL ^Jl-a- Ufc^^g?^ 0. 2~ 1 mL JSIJ: 1 2 

^itJ: MEM 1 ~ 2inL ^^|ll^^!jp-f--5o Wm^. MEM ^Aq;tT^Sd5 sOmL lil^fcS <t 

!>JcffiU-ei^^^35^j:HATJ#a6 CjE^^ti&lc:0.4mmol/L t 15/z 
mol/L ^ ^ i;? i^^o J: 1)5 0. 4 M mol/L T ^ / y XLfc:©J&] lOOmL },Z.mm 

fSo 96 :A:^^ffi7"w- iQOnLy^:K-r-::>^mv. 5% co^-r V 

^#±»<^~ifp^a: «9x ELisA mm±m^(o:^^m<o^v^ 

ELISA (DMii^^mtvx. siT(o:^m^hif^:Ltib^'X%^o 
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c 1 in g fix HT (HAT mmn)^ hr^yyv-vi^ ^m^^tcmm . 2 m g 

(iv) ^ / iJ^ n — 

(2,6, 10, O.BmL ^IglSrt^-^ 
2Mrfl^Wbfc8~10 m^(D-^^:^'l^fc}-tp^—V'^^:^\^. (iii) -eSt^Ufc;*: 

h*—^m^ 5'-2oxio«j®jia/P5^igi^rt{j:ait-r5o io~2i Bre-ew:/y k 

y — ^fefeS VNji 280nm t?(D^)tS J; IP ^illi-So 
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mmmi^^ifii^m (ria) . ^^mmupsk-^m^^mmmm^m. >(j>^/-fxx-yY 

K^y S^mttmW:. i^^ K-T ELISA C^i^ n-v^ 

^^li®^-^ - ^ r /i^ (mi^^^t1^'r ^-t^ ::7 >f ^ ) (igs?) . j^^-fb^^i^^ffi 5 , 
f^m^^t^^m m^^\^^mx) (i986)] ^;as^tf 5>ti.So 

^J^}^^"^. ^ hi^^^i^ytUiy-^ • 4 y^:^v'T^— h (FITC) f£i£(D^yti^M 
ELISA ^ti. ?|ij^^3isfle:. :^mm(D^V^-:^'^}^bWmm^^^ir^1^i^^^ 

.fA/y^nyh ^:^'$f >y h) mkit. m^^^^ SDS-PAGE 

C Antibodies- A Laboratory Manual, Cold Spring Harbor Laboratory, 
(1988) D -V^rnvtc^. ^-if/i-^ PVDF J^feS h n-fe/vo— ;^M(e:y^n 
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K-r?' ^ELISA if.^'^(Oi^^)^-:ff-Yhmmm-cM^'t'^^W--^m. 

t5 0-e^*JfeV^o ^^*5. ^lfe^?^J^;l*5^t5^«3t^^^f^^*^ current 
Protocols in Molecular Biology, John Wiley & Sons (1987) lC|B^$:^bTV^5 
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(1) m^i$^jm(D-^n 

^^/V^/l^y^ ' :tV-^ RIB 40 W (ATCC : 42149) OSS^^r YPD 

•V~m.MWL^^Vfto ^(D^. ^U<0:^m CAgric. Biol. Chem. , 51. 323 
(1987)] i^^oX^y J>.Dm(Dij^m^n<:>fzLo A DNA^e:?teL-CV^^ ^ b = 

Kl^ T DNA ^ Watson e><^;^& [Methods Enzymol. , 118, 57 (1986)] 
xm^i^ DNA (Dm^ti: 5 J: 5 i^'ffi-fe ^ J^m^'t-iz ^ SJ^^^ff o fco 

(2) ^fe#:DNA<^ifJt'fb 

m#UfcS^#;^^^-fe(*: DNA ^7^i5^i=^ DM ^^It-fb^g HydroShear ( h 

(3) m)i^t\.fcdM<D^^$!hm 

mPritvfcP^'&i^mk ^ BAL31 ^ i/T— ^ (^Mot) xmMV. ^(D^^ u 

(4) ^m---<DT^-^^—<Dma 

mm^^m^t Lfc^fe#: dna m}i(Dnmz. s- y i^mit vtcmmm-^ e 

*3j;y?7-T?*$tl.54t^ia3?IJy&=»b:^^S DNA ^T^-^^ — tVX, T4 DNA y 

(^Mat)^^V>T*^Ufeo 
2. -<i5^^— <^-f h DNA©#A^?l^«te^ 

pUC19 Sr^JPS^^ Sail (^Mit) til J: §]if^^f o ^ ^ i^^^3^^Sr Taq 

DNA ^(nv^^ • iJ^^T^yj^T^^f «9 Sail ^»f§P5^{J:#A 

it) «9J!Jiy V^'fbU-<i^i?-i: UTflJffibfCo -<:i^i5^-t-L|5l?f^a^L 

tcPk'&i^DMm)!^ 14: Jm ]) :^—'^^m^^Xm^^'^. ^^iJ^^DHIOB (Oibco) 
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3. m.mmm(D^M 

i^mmmnmi^i^^ 2XY? mmx- lo mmmmv. mmm. mm:^'px- 
10 ^mM^mmi^tco :i<D±m:^mm. dna T^mmt vxm\f\ qs'c-c 20 

ea'CX 2 ^(D 30 PCR \^XoX^ t^—ii^=c^i^:^m':^9^'^—i>^T 

&<Dmmtvxm\^\ mi3 ^3.:=:/^— fe^VNt^Mis y^^— 

i:, Perkin Elmer %tiS PRISM Dye-Terminator ^^V'i^'i^^dr^y bSrffi 

KiJi^jgi^fi^ y/V-^ii&'^e i*<lrffiV^-C7NSi;&0 Dye-terminator ^|^^bfcm^ 
Perkin Elmer ^tj^ 3700 DNA i^— rJ'^ai vf— ^;^V>T^ DNA if>i-0^t3Si33?Utr^ 
mVfCo 3700 DNA lJ:J:oTai:^$fl/fc|gE?i^7*-^«. Phred 

(Phil Green) XWMmX^. —RV^T i^^i^ —mm^m^\^ti^s SPS 

Phrap (Southwest Parallel Software ^±) ^^ffi UTT ^y-fe ^'TZ/VUx T;^^ 
/i';:^ • y RiB-40 W<o^y A dna Oi^SiE^JO? = -i Ulfeo 

DNA (?D:^SBa^Jd^ e>(Z)jt^^<^#^fi. ^ y A DNA l^T 

[Pacific Symposium on Biocomputing, 98, 228 (1998) D (JlS^X at^^M*^ 
GeneDecoder J:ST/V=?y CBioinformatics. 16, 

190-202 (2000) D lJ:^-^<at^-^^^?^a!l'>:^xA ALN^m^-a-^^^T. £](.T<Z> 

(1) ~ (7) (o^m\^^'onti^f^o 

(1) BLAST tB|i3tt5tfe^ii^M^:^<Z)ttm 

y DNA IgSia^J (o^-yT-^ ^t^ h (o ^ i^^^ ^ %T X J ^ia^J v 

l^tt^^O-^^^lim-f^o T 5: y ^iB^iJc^1=BlRH4{i Karlin and Altschul \Z. 
^^T/l^=^]) :^J>^ BLAST tProc. Natl. Acad. Sci. USA, 87, 2264 (1990) ^ 
Proc. Natl. Acad. Sei. USA, 90, 5873 (1993)] liZLXoX^^T^ ^ tt^X^ 
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5:6^ ::(7?T/w=?y Xi^^^:S-^v^T. blastx i:lq^^^tLS7'^^7i^;asW^$tb 
T*5!9 CJ. Mol. Biol., 215, 403-410. (1990)] . DNA i^^lB^O^^T ^ 

:h/ b (OM^:^^(^Mri!^^^^^B^^^'^h^ (http://www. ncbi. nlm. nih. gov) o 

:^¥fe-e}*. <5^v DNA m.mmi^^\<D=i:^T^ i^f^m^^^^io^mm. swissprot 

— v^a:/ 39 CNucleic Acids Res., 28, 45 (2000)] *3j;t;? NRaa ^7^— jj^^— 
;5?.tb-C BLASTX 0;^^^fTV\ BLAST T/V=? y XA(C*5tt 5*aPH4<^*i^-efe 

§ E-value "C 10"'° j^Tt^fit^i^O (E-value fi'^^t>5S^V^^^ ^'Ji=a[ltt;^>Si^V^r. 

5J:5l-b-Cttt±JU:fe^ SVNlcm>feb^j:VNate^^4t^i^^. BLAST l^l^ttit^ 

(2) ALNst^^i^MM*^<^ttm 

BLAST jfa wi^AB'f-^mmco 5 . iMi4<^*r^ 5 i^^-? ^ ® <d t^/ 
^ i!fmm^Mvxm^^mi^'f^M->^TJ>> aln ^mm urtttB bfcat^^i^MM 

ALN jt^^^M^^:^^ U:feo ALN fi. ^|^'|4(D>t^i S ^ >-/-«i5^KT ^ 

(3) GD;jlP#it^^^MM:^<^ttl±J 

BLAST tBI^'l4at^^^^i^^<D5*). nmm(DM^tfi:^d^^^^<ii^W<DT^ y 
mmn<DmmM(D 20%J^Jb 90%7(c}g|(7)^i^j3:*i-UT^P'I4^#o1>(7)^^i: U 
X, 3 ^^7"^ i/ia^?IJ{c:^bT5t^^^*^WJv';^7"-^ GeneDecoder ^51^ UTtt 
tBUfc5t^•^#«^^^^^ GD *Bl^i45t^^^4i^*i5iUfc, GeneDecoder fi. 
BLASTX E-value ^ ^^^-^iJ^K^— m^O^tfRlttOjg^Xfc^ 2 3*= K^- 

(4) EST-GDat^^^^M*ig<^ttffi 
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V^Tfi. ^^7^^ ^^mK GeneDecoder :Lb\^^K) . EST 

(5) GD 3t^^^W^^(^ttm 

(1) t^h (4) *-eo^^^^^^^SM*ig{--^^tt^<evN=i:/'7"^:/ia^iJ}e:^U-c. 

GeneDecoder ^Jg^-TS ^ ^ Id J: D . at^^^ilK^^^ brttW $ tbfcat^^^l^ 

^M:^^. — I^GDatfe^#1t^*iKii-§o 

(6) tRNA at'fe^<^M^:®<^ttffl 

tRNA-scan ^^=3 i^^-f ^leijiffif 5 ^ i: J; . tttil ^ttfc tRNA S-fe^^ 

M ^ tRNA a^^i^M^^ ^ i- S o 

(7) m.^^mmmi.(Dm'^ 

fijiT<^^]iiBt-j:«5x (2) (6) '^'^(Dm.^^mmmm^w.-^^^o 

(2) (6) i^-r^(D^B^m^^m<Do^. EST l;iJ:oT^jg$iT.5^::/7 
M^iife^. -K\^\z.m.fii^-h<o^'^y)^< :ib\<:.i:^xm^ir^o ^(on. tRNA 

5t^^^^^^^^ ALN^BI^^4at^■^^i«^^^^ GD4=il^ttat^^^M^*^s GD-EST 

^ttSo lsm<^?^if&<^1a^^*?>^*^ EST -e^m:a55|p.$tbTv^;5at^^?^^ 
EST -t?^m;a5?fem$ttTV^/^^v^a{5^^oJliI^e:^^&ofc^tl|'t4-e#^$;^^. *fc:. -f- 
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BLAST (c:J;^1=S[^tt;^m^m\ atg^#^i-Sfcfe{c:+:9-^^+SI^tt (E- 
value X 10-^) ^mW-t bT:^tg^*Sbfc„ 

±IB^Mjtfe^-fe 5^ b^X— iJ'^— BLASTX (OmM^n^ft.^^^. t h 
(Dtfn^/V^J? ^yV^^^^i?'— ^ I (GenBank : AJ278828) ga^J#-§- 

ll:'^^;^^^^gS@B^J;^)^b^^S^^il3t^^^;!5^ E-value 6. ixio-5-e*Bl^'l4^^ 

-r-s ^ ^igfefco Lfc;6SoT> m^m^ixTr^^fi^^m^mmt^hf^^ dna f*. 
(Dm^wM(oo^. -fxi^—^—h\.xm^'t^w$.^^t^hn7Lh^'!b 5'^^ 

HJi^J 3 T >^ ^JVT. • :^ y tf t2 ^/i^^ 5 ^ cDNA ^ n 

( 1 ) T;^^/^^/^;^ • :^ y if rib 40 ^5^(7) cDNA (Dm^ 
r:^^fv^?\^:^ • rib 40 t5^Srj^T<^^#'^^^U:^Co DPY (2% 

x=3r;=^by>'. 2%7}<y^>^b>. 0.5%^©^=^^^. o.5%y vm— y li^-^. 

0.05%iS^-^i/^iy!>A7 7K) 60ml tC, i^W0^^WA\^ 300ml (D ^< -y 7\^¥t ^ 
(D^'h-y'^^-^X^ 30^)^ 20^, 150rpm tf^i: ^^^IbfCo l^^^^^i^X^ 
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:L(D^M7b^h^ T— /V^^^— i^— ♦ ^"f^ - h (RNeasy Midi Kit^ ^ 

^# bfc^ RNA •ib^h:t V ^"r v ^ 7. - dT30 ;^ • mRM 3|ti^^ 5^ b 

(01igotex™-dT30<Super> mRNA Purification Kit^ ^M^ttt^) tC=g§V^, 0.6 
H g/ml (75 mRNA W^'^ 100 m 1 ^# bfCo - <^>^?^l^: 10 m 1 O 3 mol/1 W^-^ ^ ^ 

(pH5, 2) h 250 At 1 <^ gg.sro^iS'y— /u^«pu^ ll!cb<^#^x - 

20'C-e2^FBl#gbfCo 12000rpm -T? 20 ^^^iij'^iims tfc^^ 200/i 70% 

HUDl Ufc mRNA fi. h ^7a.^^^?Sr^V>:fe cDNA-a-^*? itJ^^ 

— — • K • (superscript Plasmid System 

with GATEWAY™ Technology for cDNA Synthesis and Clonings y{ \^ Y zc 
^^V^T|| 1 ^ cDNA :}3it^^ 2 ^ cDNA (D-^J^^ff '^.CV^ PCR (O'T^^Zf^ 

(2) PCR J:;5T;^^/^=¥7v;^ • ^^)-^(D^xx^fv^ ^^v^z^^^—^ cDNA 
PCR fi. _blH<^7'7-r-^— ^ 7^^:/l/>-h^ b-co (1) T'iiMbfcT;^^/^ 

'^y-^ cDNA. *5J;T;5:7'W^ Taq (Premix Taq. ^Sst^tli) 

V-N-Cx "T^nj/^is* • Tl^'^ • hn— /U' • i^'J^^^is (Program Temp Control 
System) PC-700 {.T:^'rv^^m i-J;?9ffofc„ 94°C-t? 5 

hODNA^lSgtt^^fcmx 94'C-t?2:$)-. 56'C-e30#. 72t:-t? 1 30 # 
(D^JtS^ 30 i^-<^/V'^fofCo ^jt;:^^: 0.8%T:«fn— ;;^'J7*/V'-T?fl;^^i!itfc*g 
m 850bp (7) DNA ®f>i-^^tt| bfCo 
^ DNA ff>T-^i^— ^^JJ^ y • h (GENECLEAN Kit, Q ^W^i^^^'tt 

^^:^v^)|tMbfcm^ fllRS^^ Psti 33 j;t;« EcoRi -^-SJ^b. Psti. 
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EcoRi x-mmi^fcj^m^mm^m-^v :^ ^ K-^i^ij^-pRSEi c (^i^tfhtu^^ 
—i^3>2 (ssit^fcasi) l^:^^ev^^Tofco ^^tift^^:^^ }^mm^m^\ 

jiz/^v'i^Afe [J. Mol. Biol., 53, 159 (1970)] K^K^ Escherichia coli DH5 

a i^mm±M) ^wmmmi^. mnmi^i^^ 50Mg/nii orvfi/y ^-^-^tp 

LB m^^Ul^m 0. 5%mm^^:^. O. 5%NaCl. 1. 5%l^^) 

^ K DNA ^ift m PstI *3j;t/EcoRIlcJ: T;^fn 

-y^^/um^^Wii^^^w?^m)f^mm\^tio ^(Dmm. kprset c(7) 

2.9kbp <D DNA if>T-lc:;tjp;t. ^ 850bp (7)#A^>t ^^tU bfc„ 

pPGP t^-^ttfCo pPGP fi. T7 ■:fu^—d^—(Dm"MTX\ @B3^J#-^ 10 K^-f-T 

pPGP ^fflV^T Escherichia coli BL21 ^ ;«7 /V ^7 & [J. Mol. Biol., 53, 

159 (1970)3 le:j;D?l^Ktemu. J^M^^i^^ 50j^g/mi oT^/fc'v-y :/^-^tp 

LB M'X^^mM (iVohVzf hl^. 0. 5%^e^=arx^. 0, 5%NaCl. 1. 5%l^^) 

nhtlfcmmUm^^ 60ml O LB mi^^M (l%hVyh>. 0. 5%^©^^ 
0.5%NaCl) \Z.mnV. 25X:-VM1km-^Xmm^. j^«^lmmol/l ttsi^X 
o^y-yti tvv- ^ -D-^;^;^^ ht'^ / K IPTG i B&i-) ^^JP b> 

M#:^lml <7)y:/^;^«^ (SOmmol/l Na^HPO^. 0. 5mol/l 

Naci. pH8) Kmmi^f^in. m^mmv. m>bKi:v)^m^m^^m^\^xm. 
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Ni-NTA Ui^^^' (-f ^'If hai?ai>'%tM) tm^l^^^CX- 30 ^m^ly^^^-h 
m^ ^7M^m7^\^tCo Ni-NTA l^i^:/^ 0.02mol/l ^ ^ ^^/—/l-^^tfV l^M 

mmm s mi -e 2 mf^^^. 0. 25moi/i ^ ^ /t'^-g-tf v >'mMww 1 mi t? 

T^m-t^^tKX^m 35kDa O^^'z-^iJ^K^. SDS-PAGE ±X'mt^-'(D^^ly V 

t°a 5 h^T:^ ]) K (UTs PCA-pNA t^ir) ^^Wt b 

-C f n j5f /UiJr ^ /i^^r/^iJ^'— e^^14(Z>M^^^To fco PCA-pNA ^^^^ 5 mmol/1 
i:?Ji;S<t5 50mmoi/i Vi^mmmm (pHT.S) lei^^US^^^^iUfCo 100 jul 

(Dmn^mi^ 20ni (Dmmm^M:^. st'c-c lo ^m^ji^-^^it^. 405nm o^. 
^^trsu^bfco ^/vM-^^ 10500 x^^<7=^hx2T::^v ^^(DmmA^w^m^. 

vtio ±^:^m^xmm^ ^^^■<^nmm<Dm^^m^vfiL^W:. e.emu/mi (d??^ 

'14^^UTV^/Co — ^^ IPTG ^^ilPL/^VN®#:tc:^UI^1^(Z)ffi^^f^^^To-C 
# b:Jxfc^?^<?:>^'[4f* 50 ^(D 1 i^T ^ t) X t° n ^ju^ ^ ^^^Sti 
I* IPTG \Z.X^^mmm^^^^X:h^tLo UfcdSoTs pPGP lC#A$tT/fc DNA 

(@aa^J#-^ 2 1?^ $ T ^ y miBa?JJ(^ N ^iJ: 41 T ^ / m^^M l^ftT ^ y m 
BB^J) d> b >fe S y ^^i^ Kf*> t° o rZ/ViS' 5 /v^T^^iJ^— €«t4^^-r S ^ i: 

io%(0/h*iJ^/V7"v (:7'n5 5/i5^ GT. mn^mT.m^m) Tk^^S 200ml te:7 
i^^^^^^^j^ (/Tj^y/vy^^^i^lt^) i.Og ^^^:&pbT 48'C(c:t3 0F^^^ 

lliS^4 i^l^^iCUT^ pPGP If^AUfc Escherichia coll BL21 ^^^b^ 
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n 1 m\^^-to 





A 


B 


m^m (g/di) 


1.31 


1.27 


mmr^ym (g/di) 


0. 56 


0. 49 


(%) 


68.9 


62.0 



= — K-t-S DNA. m DNA 5^ffiV^■Ci4)t $tt5 f O ^/W^? ^ /V^^^^i?' 
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1. &.T(D (a) i)^^ (c) (D^^<D\,^TM^l<:><o^V^-:^f-}'\ 

( b ) mn^^ 2x-^:^fi^T^y mmm t mn^ je: i^— © r ^ / mm^nb^ e> 

3. &.T(D (a) (c) O 5 *?<^V^-f 1 OCD DNA, 

( a ) iB?lJ#-^ 1 T?^ ^ 5 :^*@BM tf DNA 

( b ) iH^j#-^ 5 -e^ ^ s m^mm ^^tp dna 

( c ) BB^j## 1 * ;/t 5 1?^ ^fh^m^mm t m^^^i:^&mmi)> b s dna 

--^m^^^-t^^v K^=— K-rs^ssiH^j^-^tp DNA 

4. SIT<^ (a) ;ei^e> (c) <D p t><^5V^■f 1 DNAo 

( a ) sB3?ij#-^ 3 -c^ ^ 5 m.m^m ^-^t? dna 

Zfxi=E^^ — h UT^tii-'5 DNA 
(c) iBa?'J#^3-C^^tb54gSBB^J^^B«6<j/^4iSSa^Jd*b3&S DNA fc;^ h y 

5. JsATt^ (a) t-^h (c) (^5-^<^V>-rtl/;0^1oODNAo 

( a ) iB^J#-^ 4 $ ttS^SiB^J i W^mfiM^Wm^'kts DNA 

(b) ia3?iJ#-i-4-T?^$tb5±t^iB^JitaM6<j3^j;:^^iHa?iJ<z) 15 *iS£t_h(o«$ 

<^^:0-ia^J^^tpDNA 

( c ) SB^J#-i- 4 -C;^ $ nsitM^J;e>^ b -5 DNA i: ;^ b y :yV^=c h 7S:^#T 

-exNH' -f^)^^ DNA 
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6. mM)^>f/J>.DM-eh^. ft^:52~5<DV^-ftb;6^l:5^^:|5^(75DNAo 

7. If 2 ~ 6 (^V^-f 1 ^IC|BS<^ DNA <D:^^iB^J*fc?i^:^S@a 

8. fi^3g 2 ^ fcf* 3 kZLW.m<D DNA ^-g-Wt-^mife^^*: DNAo . 

9. m^m 8 ie:is«c^mmx.^ DNA ^^t^mmu^Wo 
Sft^:« 1 3 \z,^m.<Dm^-)3^o 
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17. m^m 9 Kmm<Dmw^^i^x-h^m^^ 1 e iz.mm(D^ 

22. fS:*:^l {c|B«(^7Ky-<:/^ Ki:#^6^(^^^-rs^#:o 

23. 22 }ci|B^(D^#:%ffi v^Tfi:*::« 1 leifB^co/K y 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology 
National Institute of Technology and Evaluation 
National Research Institute of Brewing . 

<120> Pyroglutamyl peptidase- and a gene thereof 

<130> A21773A 

<150> JP 200i~403261 

<151> 2001-12-27 

<160> 10 

<170> Patentin version 3. 1 

<210> 1 
<211> 2201 
<212> DNA 

<213> Aspergillus oryzae 
<220> 

<223> Inventor- Machida, Masayuki; Abe, Keietsu; Gomi, Katsuya; 
Inventor: Asai, Kiyoshi; Sano, Motoaki; Kin, Taishin 
Inventor: Nagasaki, Hideki; Hosoyama, Akira; Akita, Osamu 
Inventor: Ogasawara, Naotake; Kuhara, Satoru; Tokunaga, Chikara 
Inventor: Toda, Itaru; Saitoh, Chiaki; Senoh, Akihiro 

<220> 

<221> source 
<222> (1)., (2201) 

<223> /organism=''Aspergillus oryzae'^ 
/strain="RIB 40" 
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<220> 

<221> CDS 

<222> (1001).. (1111) 
<220> 

<221> CDS 

<222> (1197). . (1901) 
<220> 

<221> Intron 
<222> (1112).. (1196) 
<223> /niimber=l 
<400> 1 

tcaagatctg aatgataaca gatttcctag 
ggtaatagaa tcccaagact gatggaaatc 
aataaacaac cagactctag gaaaatgctg 
tgataacgtc tcgctgcctt tcagcggtaa 
ggagcaacca gagcaatcgg tgcgtgttca 
cacgtgctaa ccttacaaaa gcagcggcac 
ggtagttcta ggatgacata ccgaaacccc 
agctttactg atggatttct aatcgcaaag 
tagtgaatgg tgattctcaa ccatcgagta 
aagccccgtg aacaagcagt ctgcggtttg 
tcaggactcg gaacttcgga agcgaagcag 
gacagcacct cacatcattc cgggacaata 
aacatgggtg attgtcagat tgatacgtca 
gaggtcatgt gccttatcac cttatcgata 
cggtggttgt aatgcggggg aagctccgtc 
ctctatcctt tttgtggcgt acatagctac 
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tccattgtaa 


cacatcgatg 


gggttgacgt 


60 




aactcaaact 


ctagatgatg 


120 


gtctagaccc 


ttgggcgaga 


aggaatgtgc 


180 


cgctaatcta 


aaagatcaac 


aaacaatcca 


240 


gtaagtgagc 


agtgagtgca 


caggagcact 


300 


ccatatcaaa 


caggaagaag 


tgggccgtac 


360 


ttatttgttc 


gcttaaatag 


atccctgccc 


420 


taattgggtg 


aaataccatc 


ggtattaacc 


480 


caagtcattc 


tcactattga 


actttccaaa 


540 


ccccggctga 


agcaaggggg 


aaattgtcgg 


600 


aatcggcggt 


ggccaaaagg 


catgcgacgt 


660 


acataggttc 


aattgcacaa 


ttgtctcaag 


720 


atcaagcttt 


gtgggcggtc 


aagatgaggg 


780 


tcgatatcgc 


gtgatgccaa 


gacctgcatg 


840 


gatatcttga 


atatatcttt 


agtccctcct 


900 


cgtgtatata 


cgaagtaaag 


gcgttgttcc 


960 
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caccactgat tcctagcttg ccttgaccta tccactagcc atg gga gac ttt ggc 1015 

Met Gly Asp Phe Gly 
1 5 

cca ccg gtg cca ata ccc gag acg gag gta att ggt ctt get teg tea 1063 
Pro Pro Val Pro He Pro Glu Thr Glu Val He Gly Leu Ala Ser Ser 

10 15 20 

tet ttg aca gat cca gaa gag gte teg gta etg gtg aea ggg ttc ggt 1111 
Ser Leu Thr Asp Pro Glu Glu Val Ser Val Leu Val Thr Gly Phe Gly 

25 30 35 

gtaagtttat ctgtettatg ettggcttat gtttetttga ccgtcttggc ttctgattcg 1171 
gcccteaaat getaaaatat aetag cca ttc aag ace aac eta gte aat gee 1223 

Pro Phe Lys Thr Asn Leu Val Asn Ala 
40 45 
teg tat ttg att gee tea tet ctg cca gag teg ctt gac ctt eet teg 1271 
Ser Tyr Leu He Ala Ser Ser Leu Pro Glu Ser Leu Asp Leu Pro Ser 

50 55 60 

gcg aag ccg tet gga tec ggg eet act tet cgt egg att tea att cat 1319 
Ala Lys Pro Ser Gly Ser Gly Pro Thr Ser Arg Arg He Ser He His 

65 70 75 

gte cat cca teg ccc att ccc gte get tac tea aea gtg egg aea act 1367 
Val His Pro Ser Pro He Pro Val Ala Tyr Ser Thr Val Arg Thr Thr 

80 85 90 

att cca ace ate eta gag gat tac gee aag tec cat gga ggt ega cga 1415 
He Pro Thr He Leu Glu Asp Tyr Ala Lys Ser His Gly Gly Arg Arg 
95 100 105 110 

cea gac att gta etc cat atg gga ata gcg get aca aga teg tae tac 1463 
Pro Asp He Val Leu His Met Gly He Ala Ala Thr Arg Ser Tyr Tyr 
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115 120 125 

teg att gag acc aag gcg cat cga gat tct tac cac ttg tec gat ate 1511 
Ser He Glu Thr Lys Ala His Arg Asp Ser Tyr His Leu Ser Asp He 

130 135 140 

aaa ggc aga ate ggt tat gaa gat ggg gag aag gtt tgg agg gag eag 1559 
Lys Gly Arg He Gly Tyr Glu Asp Gly Glu Lys Val Trp Arg Glu Gin 

145 150 155 

eag etc ccg cca gta etc cag get ggt ect geg gcg gat tec aca gac 1607 
Gin Leu Pro Pro Val Leu Gin Ala Gly Pro Ala Ala Asp Ser Thr Asp 

160 165 170 

gta gta egg aaa gtt etc cac ccc cag ccg ccc aat gac gac ttt etc 1655 
Val Val Arg Lys Val Leu His Pro Gin Pro Pro Asn Asp Asp Phe Leu 
175 180 185 190 

aac acg tgg aag teg ttt gta tet cet gga gca gac gtc egg ata tec 1703 
Asn Thr Trp Lys Ser Phe Val Ser Pro Gly Ala Asp Val Arg He Ser 

195 200 205 

gag gac get gga cgc tac etc tgc gag ttc ate ttt tat aca agt ctg 1751 
Glu Asp Ala Gly Arg Tyr Leu Cys Glu Phe He Phe Tyr Thr Ser Leu 

210 215 220 

gee cag gcg ttt caa caa ggc cag cac cga aac gtc gtt ttc ttc cat 1799 
Ala Gin Ala Phe Gin Gin Gly Gin His Arg Asn Val Val Phe Phe His 

225 230 235 

gtg cet gga tet tgc gee gac gag gac ate gag aga ggc acg gat att 1847 
Val Pro Gly Ser Cys Ala Asp Glu Asp He Glu Arg Gly Thr Asp He 

240 245 250 

gca get gga ttg ate aaa get ett gta aga tgt tgg gtt age gag cag 1895 
Ala Ala Gly Leu He Lys Ala Leu Val Arg Cys Trp Val Ser Glu Gin 
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255 260 265 270 

gta tag agcggcatgc aggttgctgg tatcgttttg caaagcaaga gcatgggcac 1951 

Val 

tggacgatat atatacttgc atttctatgg cgcggtgcac tatctgggtt ccggatgcgc 2011 

ttttagctgc agtcactcgt gatcatttat ttatagggga cttctgtccc cggtcttttc 2071 

aggttgagtt atacatgttt cacaggtttt ggatacacta tttaccctct gactactatc 2131 

gatgaatata gacagttgtc aagcatgata ttgggttcta ccgtattcgt atatgtgtag 2191 

aatttcccgt 2201 



<210> 2 
<211> 271 

<212> PRT 

<213> Aspergillus oryzae 
<400> 2 

Met Gly Asp Phe Gly Pro Pro Val Pro He Pro Glu Thr Glu Val He 

15 10 15 

Gly Leu Ala Ser Ser Ser Leu Thr Asp Pro Glu Glu Val Ser Val Leu 

20 25 30 

Val Thr Gly Phe Gly Pro Phe Lys Thr Asn Leu Val Asn Ala Ser Tyr 

35 40 45 

Leu He Ala Ser Ser Leu Pro Glu Ser Leu Asp Leu Pro Ser Ala Lys 

50 55 60 

Pro Ser Gly Ser Gly Pro Thr Ser Arg Arg He Ser He His Val His 
65 70 75 80 

Pro Ser Pro He Pro Val Ala Tyr Ser Thr Val Arg Thr Thr He Pro 

85 90 95 

Thr He Leu Glu Asp Tyr Ala Lys Ser His Gly Gly Arg Arg Pro Asp 
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100 105 110 

He Val Leu His Met Gly He Ala Ala Thr Arg Ser Tyr Tyr Ser He 

115 120 125 

Glu Thr Lys Ala His Arg Asp Ser Tyr His Leu Ser Asp He Lys Gly 

130 135 140 

Arg He Gly Tyr Glu Asp Gly Glu Lys Val Trp Arg Glu Gin Gin Leu 
145 150 155 160 

Pro Pro Val Leu Gin Ala Gly Pro Ala Ala Asp Ser Thr Asp Val Val 

165 170 175 

Arg Lys Val Leu His Pro Gin Pro Pro Asn Asp Asp Phe Leu Asn Thr 

180 185 190 

Trp Lys Ser Phe Val Ser Pro Gly Ala Asp Val Arg He Ser Glu Asp 

195 200 205 

Ala Gly Arg Tyr Leu Cys Glu Phe He Phe Tyr Thr Ser Leu Ala Gin 

210 215 220 

Ala Phe Gin Gin Gly Gin His Arg Asn Val Val Phe Phe His Val Pro 
225 230 235 240 

Gly Ser Cys Ala Asp Glu Asp He Glu Arg Gly Thr Asp He Ala Ala 

245 250 255 

Gly Leu He Lys Ala Leu Val Arg Cys Trp Val Ser Glu Gin Val 
260 265 270 



<210> 3 

<211> 1000 

<212> DNA 

<213> Aspergillus oryzae 
<220> 
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<221> source 
<222> (1) . . (1000) 

<223> /organisin=''Aspergillus oryzae" 

/strain='RIB 40' 
<400> 3 



tcaagatctg 


aatgataaca 


gatttcctag 


tccattgtaa 


cacatcgatg 


gggttgacgt 


60 


ggtaatagaa 


tcccaagact 


gatggaaatc 


gttctaggtg 


aagtcaaagt 


ctagatgatg 


120 


aataaacaac 


cagactctag 


gaaaatgctg 


gtctagaccc 


ttgggcgaga 


aggaatgtgc 


180 


tgataacgtc 


tcgctgcctt 


tcagcggtaa 


cgctaatcta 


aaagatcaac 


aaacaatcca 


240 


ggagcaacca 


gagcaatcgg 


tgcgtgttca 


gtaagtgagc 


agtgagtgca 


caggagcact 


300 


cacgtgctaa 


ccttacaaaa 


gcagcggcac 


ccatatcaaa 


caggaagaag 


tgggccgtac 


360 


ggtagttcta 


ggatgacata 


ccgaaacccc 


ttatttgttc 


gcttaaatag 


atccctgccc 


420 


agctttactg 


atggatttct 


aatcgcaaag 


taattgggtg 


aaataccatc 


ggtattaacc 


480 




cra't'kctcaa 


cc all c £ra fift a 


caagtcat'tc 


tcactattga 


actttccaaa 


540 


aagccccgtg 


aacaagcagt 


ctgcggtttg 


ccccggctga 


agcaaggggg 


aaattgtcgg 


600 


tcaggactcg 


gaacttcgga 


agcgaagcag 


aatcggcggt 


ggccaaaagg 


catgcgacgt 


660 


gacagcacct 


cacatcattc 


cgggacaata 


acataggttc 


aattgcacaa 


ttgtctcaag 


720 


aacatgggtg 


attgtcagat 


tgatacgtca 


atcaagcttt 


gtgggcggtc 


aagatgaggg 


780 


gaggtcatgt 


gccttatcac 


cttatcgata 


tcgatatcgc 


gtgatgccaa 


gacctgcatg 


840 


cggtggttgt 


aatgcggggg 


aagctccgtc 


gatatcttga 


atatatcttt agtccctcct 


900 


ctctatcctt 


tttgtggcgt 


acatagctac 


cgtgtatata 


cgaagtaaag gcgttgttcc 


960 


caccactgat 


tcctagcttg 


ccttgaccta 


tccactagcc 






1000 
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<210> 4 

<211> 300 

<212> DNA 

<213> Aspergillus oryzae 
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<220> 

<221> source 
<222> (1)..(300) 

<223> /or ganisin=' Aspergillus oryzae* 

/strain=''RIB 40" 
<400> 4 

agcggcatgc aggttgctgg tatcgttttg caaagcaaga gcatgggcac tggacgatat 60 
atatacttgc atttctatgg cgcggtgcac tatctgggtt ccggatgcgc ttttagctgc 120 
agtcactcgt gatcatttat ttatagggga cttctgtccc cggtcttttc aggttgagtt 180 
atacatgttt cacaggtttt ggatacacta tttaccctct gactactatc gatgaatata 240 
gacagttgtc aagcatgata ttgggttcta ccgtattcgt atatgtgtag aatttcccgt 300 

<210> 5 
<211> 816 

<212> DNA 

<213> Aspergillus oryzae 
<220> 

<221> source 
<222> (1)..(816) 

<223> /or ganism='' Aspergillus oryzae* 
/strain="RIB 40" 

<220> 

<221> CDS 

<222> (1)..(816) 

<400> 5 

atg gga gac ttt ggc cca ccg gtg cca ata ccc gag acg gag gta att 48 
Met Gly Asp Phe Gly Pro Pro Val Pro He Pro Glu Thr Glu Val He 
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15 10 15 

ggt ctt get teg tea tct ttg aca gat cca gaa gag gtc teg gta ctg 96 

Gly Leu Ala Ser Ser Ser Leu Thr Asp Pro Glu Glu Val Ser Val Leu 

20 25 30 

gtg aea ggg ttc ggt cea ttc aag ace aac eta gtc aat gee teg tat 144 
Val Thr Gly Phe Gly Pro Phe Lys Thr Asn Leu Val Asn Ala Ser Tyr 

35 40 45 

ttg att gee tea tct ctg cca gag teg ctt gae ctt cct teg gcg aag 192 
Leu lie Ala Ser Ser Leu Pro Glu Ser Leu Asp Leu Pro Ser Ala Lys 

50 55 60 

ccg tct gga tec ggg cct act tct cgt egg att tea att cat gtc cat 240 
Pro Ser Gly Ser Gly Pro Thr Ser Arg Arg He Ser He His Val His 
65 70 75 80 

cea teg ecc att ecc gtc get tac tea aca gtg egg aca act att cca 288 
Pro Ser Pro He Pro Val Ala Tyr Ser Thr Val Arg Thr Thr He Pro 

85 90 95 

ace ate eta gag gat tac gee aag tec eat gga ggt ega ega cca gae 336 
Thr He Leu Glu Asp Tyr Ala Lys Ser His Gly Gly Arg Arg Pro Asp 

100 105 110 

att gta etc eat atg gga ata gcg get aca aga teg tac tac teg att 384 
He Val Leu His Met Gly He Ala Ala Thr Arg Ser Tyr Tyr Ser He 

115 120 125 

gag ace aag gcg cat ega gat tct tac cae ttg tec gat ate aaa gge 432 
Glu Thr Lys Ala His Arg Asp Ser Tyr His Leu Ser Asp He Lys Gly 

130 135 140 

aga ate ggt tat gaa gat ggg gag aag gtt tgg agg gag cag cag etc 480 
Arg He Gly Tyr Glu Asp Gly Glu Lys Val Trp Arg Glu Gin Gin Leu 
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145 150 155 160 

ccg cca gta etc cag get ggt cct gcg gcg gat tec aca gac gta gta 528 

Pro Pro Val Leu Gin Ala Gly Pro Ala Ala Asp Ser Thr Asp Val Val 

165 170 175 

egg aaa gtt etc cac ccc cag ccg ecc aat gac gac ttt etc aac aeg 576 
Arg Lys Val Leu His Pro Gin Pro Pro Asn Asp Asp Phe Leu Asn Thr 

180 185 190 

tgg aag teg ttt gta tet eet gga gea gac gte egg ata tee gag gac 624 
Trp Lys Ser Phe Val Ser Pro Gly Ala Asp Val Arg He Ser Glu Asp 

195 200 205 

get gga ege tae etc tgc gag tte ate ttt tat aea agt etg gee eag 672 
Ala Gly Arg Tyr Leu Cys Glu Phe He Phe Tyr Thr Ser Leu Ala Gin 

210 215 220 

gcg ttt eaa caa gge eag eae ega aae gte gtt tte tte eat gtg cct 720 
Ala Phe Gin Gin Gly Gin His Arg Asn Val Val Phe Phe His Val Pro 
225 230 235 240 

gga tet tgc gee gae gag gac ate gag aga gge aeg gat att gea get 768 
Gly Ser Cys Ala Asp Glu Asp He Glu Arg Gly Thr Asp He Ala Ala 

245 250 255 

gga ttg ate aaa get ctt gta aga tgt tgg gtt age gag cag- gta tag 816 
Gly Leu He Lys Ala Leu Val Arg Cys Trp Val Ser Glu Gin Val 

260 265 270 

<210> 6 
<211> 16 
<212> DNA 
<213> Artificial 
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<220> 

<223> adaptor 
<400> 6 

cgagagcggc cgctac 16 



<210> 7 

<211> 13 

<212> DNA 

<213> Artificial 

<220> 

<223> adaptor 

<400> 7 

gtagcggccg etc 13 

<210> 8 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for amplification of Aspergillus oryzae pyroglutamyl pepti 

dase cDNA 
<400> 8 

gggctgcaga tgggagactt tggcccacc 29 



<210> 9 
<211> 30 
<212> DNA 
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<213> Artificial 

<220> 

<223> primer for amplification of Aspergillus oryzae pyroglutamyl pepti 

dase cDNA 
<400> 9 

ggggaattcc tatacctgct cgctetaccca 30 



<210> 10 
<211> 312 
<212> PRT 
<213> Artificial 
<220> 

<223> amino acid sequence wherein 41 amino acids containing polyhistidi 
ne-tag are added at N-terminal of amino acid sequence of SEQ ID N 
0:2 

<400> 10 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Arg Trp lie Arg Pro Arg Asp Leu Gin Met Gly Asp Phe Gly Pro Pro 

35 40 45 

Val Pro He Pro Glu Thr Glu Val He Gly Leu Ala Ser Ser Ser Leu 

50 55 60 

Thr Asp Pro Glu Glu Val Ser Val Leu Val Thr Gly Phe Gly Pro Phe 
65 70 75 , 80 

Lys Thr Asn Leu Val Asn Ala Ser Tyr Leu He Ala Ser Ser Leu Pro 
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85 90 95 

Glu Ser Leu Asp Leu Pro Ser Ala Lys Pro Ser Gly Ser Gly Pro Thr 

100 105 110 

Ser Arg Arg He Ser He His Val His Pro Ser Pro He Pro Val Ala 

115 120 125 

Tyr Ser Thr Val Arg Thr Thr He Pro Thr He Leu Glu Asp Tyr Ala 

130 135 140 

Lys Ser His Gly Gly Arg Arg Pro Asp He Val Leu His Met Gly He 
145 150 155 160 

Ala Ala Thr Arg Ser Tyr Tyr Ser He Glu Thr Lys Ala His Arg Asp 

165 170 175 

Ser Tyr His Leu Ser Asp He Lys Gly Arg He Gly Tyr Glu Asp Gly 

180 185 190 

Glu Lys Val Trp Arg Glu Gin Gin Leu Pro Pro Val Leu Gin Ala Gly 

195 200 205 

Pro Ala Ala Asp Ser Thr Asp Val Val Arg Lys Val Leu His Pro Gin 

210 215 220 

Pro Pro Asn Asp Asp Phe Leu Asn Thr Trp Lys Ser Phe Val Ser Pro 
225 230 235 240 

Gly Ala Asp Val Arg He Ser Glu Asp Ala Gly Arg Tyr Leu Cys Glu 

245 250 255 

Phe He Phe Tyr Thr Ser Leu Ala Gin Ala Phe Gin Gin Gly Gin His 

260 265 270 

Arg Asn Val Val Phe Phe His Val Pro Gly Ser Cys Ala Asp Glu Asp 

275 280 285 

He Glu Arg Gly Thr Asp He Ala Ala Gly Leu He Lys Ala Leu Val 
290 295 300 
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Arg Cys Trp Val Ser Glu Gin Val 
305 310 
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